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computers and science laboratories and equipment; school principals report that limited resources interfere with instruction in science and mathematics. Disadvantaged students have less exposure to courses and strategies that promote interest and achievement in science and mathematics. It is less likely that these students will be able to pursue careers in science or mathematics (NSTA, 199 1). At the high school level, females are much less likely than males to consider science enjoyable. The number of students who think that science classes are enjoyable decreases &om seventh to eleventh grade, with that decline being greatest for black students (Weiss, 1989) .
In addition, mqle secondary science students are more likely to believe that they will use science as an adult th& female students. Also, male students have greater expectations of working in an area that requires knowledge in science and mathematics than female students.
Differences between male and female performance in the physical sciences, and differences between performance of white students and minority-group students in chemistry, life sciences, and physical sciences are large. Differences for similar groups in mathematics proficiency exist but are not as great as for science areas (Weiss, 1989) .
The increased cultural diversity of the student population and under-representation of minorities and females in the technical and scientific work force are matched by needs for a more representative teaching force. Many of the representational disparities that are recognized today may be related to a lack of suitable role models at crucial periods in a student's education. While about 30 percent of students are minorities, less than 15 percent of teachers are minorities (Weiss, 1989) . Atwater (1989) identifies the recruitment and training of science teachers of high qudity, including minority teachers and the provision of greater access to science experiences are two critical needs recognized in A Nation at Risk.
Findings of a recent study of college of education placement and school district employment patterns indicate that the number of new classroom teachers graduating from colleges and universities has ' I . . .reached its lowest level in 20 years." The decline in the number of new teachers is coincident with an increase in the birth rate in the United States. One result is the prediction of teacher shortages in the near future. Heading the list for those in short supply are minority teachers, followed by teachers in areas of science, such as physics and chemistry, and mathematics (NSTA, 1992) .
In North Carolina, projections of teacher supply and demand indicate that we are experiencing teacher shortage; more new positions are expected than graduates from North Carolina colleges and universities can fill. This is particularly true for the fields of mathematics, computer education, chemistry, physics, and general science. With the exception of general science, these shortages are expected to be severe.
These shortages are even more dramatic when examining minority classification. In 1985-86, blacks made up 19 percent of the total public school teacher work force, but only about 12 percent of the new hires were black. Considering all of the new hires for the 1985-86 school year, only 8.9 percent-were graduates of North Carolina colleges and universities. The proportion of blacks l' n computer education, for the same year, was lower than the overall proportion of blacks in the teacher work force, being only 15.3 percent. In mathematics and computer education, 8.5 percent of new hires were black, and 4.5 percent of these were graduates of North Carolina teacher preparation programs. For all science teachers, the comparable figures were 16.9 percent for the total number of science teachers, 7.1 percent of the new hires, and 1.8 percent of the NC science teacher graduates. In fact, only two of the newly graduated science teachers who were hired by a North Carolina public school in 1985-86 were black (Banes, Bass, and Wakeford, 1986) .
To compound the problem, minority-group teachers are leaving the teaching profession, and the number of new ones entering the profession is decreasing. Despite efforts to enhance minority participation in science and engineering, blacks and Hispanics continue to be underrepresented in these areas. Blacks constitute about 14 percent of the U.S. population, but earn only about 4 percent of the baccalaureate degrees in science and engineering. Similarly, Hispanics earned only about 2 percent of the baccalaureate science or engineering degrees but comprise about 8 percent of the population (Weiss, 1989) .
The disparity between the number of minority-group children and minority-group teachers is growing. This suggests practices that encourage girls and minority-group children to achieve their full potential in mathematics or science should be encouraged. This includes providing female and minority teachers as role models. A National Research Council report recommends that colleges and universities pay greater attention to recruiting women and minority group members into careers in science and science teaching (National Research Council, 1990) . In a news report, NSTA (1 989) indicated renewed interest in providing funding for programs to encourage minority participation in science. The report describes one cooperative project involving several colleges and universities, the New York Hall of Science, and the New York City Board of Education. Students take science courses at the universities while working as part-time "explainer" at the science museum. The students ultimately earn degrees in science and education; the program is designed to address the science teacher shortage in New York City.
In a study by Mulkey and Ellis (1990) , minority high school students who participated in intervention programs designed to increase science ability and interest in science careers were compared to similar itudents who were not participants in these intervention programs.
Programs included parent workshops, science clubs, supplementd classes in math and science, tutoring, and career counseling. The participants completed more classes in science and math and were more likely to graduate from high school. Significantly more participants in the program enrolled in college than non-participants.
In yet another program, high ability minority students participated in a Saturday Academy, which offered enrichment courses in electrical engineering, computer science, and mathematics. Participants were compared to an equivalent control group with respect to high school graduation, college enrollment, and choice of major field of study in college. The intervention program was apparently successful in enhancing both the high school graduation rate and college entrance rate. A slightly greater percentage of Saturday Academy participants selected science or mathematics related majors than control group students who entered college.
Recommendations for effective programs included participation in out-of-school activities (Hayden and Gray, 1990 ). In 199 1 , approximately 300 students participated in the program. All of the high school seniors enrolled for two or more years in the program (1 9) graduated and were accepted by one or more colleges. Problems that have been recognized by program designers include diminished retention of white females and black males, due perhaps to other interests such as jobs and athletics, and the lack of appropriate role models (MSEC, 199 1).
The Project
This project addressed the problem of female and minority representation in science and mathematics education and in related fields. It was designed to recruit high school students from under-represented groups into a program that provided significant, meaningful experiences to encourage those young people to pursue careers in science and science teaching. It provided role modeIs for those students. It provided experiences outside of the normal school environment, experiences that put the participants in the position to serve as role models themselves for disadvantaged young people. It also provided encouragement to pursue careers in science and mathematics teaching and related careers. In these respects, it complemented other successful programs to encourage participation in science. And, it differed in that it provided incentives at a crucial time, when career decisions are being made during the high school years. Further, it encouraged the pursuit of careers in science teaching.
The program involved female and minority high school students working through museum-sponsored science clubs and enrichment programs to provide science experiences to young people, In the science clubs, participants worked with approximately I30 inner city youth. Through museum camp-ins, the program had the potential of enrichingthe science and mathematics experiences of hundreds of young people.
Further, this project supported and provided follow-up activities for funded intervention programs. Some of the participants in this project were involved in various aspects of the UNCC Mathematics and Science Education Center Pre-College Program. In addition, other participants were identified from the Sci-Teen program at the Discovery Place Museum. In addition, a major activity included involvement with Science Clubs, a Science Museums of Charlotte program funded through the DeWitt Wallace-Readers Digest fund YouthALIVE! initiative.
Project Objectives:
The objectives of this project were to:
1.
Provide enrichment instruction in basic concepts in the life, earth, space, physical sciences and mathematics to selected high school students participating in the program;
Provide instruction in teaching methods or processes, including verbal communication skills and the use of questioning;
Provide opportunities for participants, as paid student interns, to transfer knowledge to other peers and adults;
Encourage minority and femaIe students with high academic potential to pursue careers in science teaching.
2.
3.
4.

Design of program and procedures:
monitoring, and evaluation.
A. Recruitment
The intern program had five basic components: recruitment, training, museum activities, Participants were eighteen minority and/or female high school science students in the first year, and twelve in the second year fiom the Charlotte Metrolina area, including 
B.
a.
hours in length. Special training sessions in museum procedures were provided by Discovery
Place staff to adequately prepare participants for museum service. Participants had to provide their own transportation to and training sessions.
Training of Paid Student Interns
Training sessions were held once a month, on Thursday evenings. and they were two b.
which the participants worked. determined by museum needs and assignments. Interns assisted with science clubs and in the Camp-In program. These museum activities allowed the student interns to interact with younger students or adult museum visitors in an instructional capacity. Interns worked at constructive, instructional, and worthwhile tasks. Project participants were taught how to keep journals to document personal gfowth and to record reflective discussions about teaching as a career.
Work assignments began after one or two training sessions. Work assigrunents were Pedagogical techniques were continuously reviewed and discussed with the participants.
Videotaping of science club and overnight field trip activities provided visual records of participant interactions.
c.
month, and nominally for eight months. All internships were completed within one year. This allowed interns to expend their work calendar into the surnmer months to meet program goals and museum needs.
Student interns were involved with museum work for a maximum of twenty hours per I). 
Museum Programs
E. Project Description
Arrangements were made with Discovery Place, an interactive science museum in Charlotte, North Carolina, to involve project participants as paid interns. The interns were trained by Discovery Place staff in museum and safety procedures. The interns chose to assist in science clubs around the city sponsored by Discovery Place, or to participate in museum CampIn programs. Interns who chose to work with science clubs assisted the science teacher, tutored club members, and taught science activities. Those interns who elected to work with the overnight camp-ins (and most of them did), developed science activities w i t h smaller groups of students and worked with campers in a one-on-one setting. They often assisted museum staff with presentations. The interns became proficient in at least one of the science areas that comprise the museum program.
The project was carried out during the 1994-95 and 1995-96 school years. For each of the project years, project staff prepared publicity and application materials, and distributed those materials to high schools in the five county region in and around Charlotte. Materials were first distributed near the end of the 1993-94 school year. It was hoped that applicants could be screened and introduced to the program in order to participate during their senior year in high school. However, initial response was slow. The main problem was identifying key contacts at schools who could get application materials to interested and eligible students.
Through continued efforts at publicizing the program, a suffcient pool of applkants was obtained. Applicants were screened for basic qualifications, including science and math background, level of schooling, grades obtained, and gender and ethnicity. Discovery Place staff then interviewed the applicants. Twenty applicants were accepted as interns during the first year; subsequently, two of these declined to participate. In the second year, participation was limited to twelve interns. During year one, 14 female and 4 male students became participants, and in year two, there were 12 students, 10 female and 2 male. Students were all from underrepresented groups in science and science education.
Receptions were held at Discovery Place to introduce interns and their families to the program. One benefit to the participants was a one year family membership to the museum.
.-Museum and project staff described the program and museum activities, and invited the new interns to participate in some hands-on science demonstrations.
Beginning with the fall semester, the interns were taken through a museum-training program for volunteers. They were introduced to the North Carolina Fellows program, a competitive scholarship-loan program for high school graduates of high quality who want to become classroom teachers. Through monthly meetings, they were introduced to science inquiry activities, journal writing, technology, and teaching techniques.
F. Evaluation
The project's four main objectives were designed to take a group of able minority and c female high school juniors, train them to understand basic science principles, provide them w i t h simple pedagogical instructional techniques, and place them as teaching assistants in science clubs for disadvantaged youth and in overnight science field trips at Discovery Place. The program participants were to learn to understand basic science concepts, explain what they had learned to other students, and explore the value of mathematics and science teaching as a career.
Program evaluation was designed to measure how well the four program objectives were met. The following assessments were carried out to evaluate attainment of Project objectives:
a. Pre-assessment of science knowledge. This was accomplished by a tour of Discovery Place, with discussion of specific exhibits.
b. Pre-and post-inventory of attitudes toward science and science teaching.
c. General assessment of intern performance, conducted by Discovery 5 Place.
d. Follow-up surveys to determine the number of participants who 'enter college, apply for teaching scholarships, and declare science or math teacher preparation as a major or concentration.
Three forms of program evaluation were used. First, interns were observed and interviewed during the term of the project. Second, attitudinal surveys (see Appendix ) were administered to the interns at the beginning and at the end of their term of participation in the program. The surveys examined career preferences, interests in schooling, and attitudes toward science and the teaching of science. Of particular interest were changes in attitude reflecting . -attainment of the goals of the project. This information was collected by means of an interview schedule with selected participants (see Appendix). Third, follow-up studies were planned to determine which of the interns continued their studies at the college level and their choices of major area of study in college. We also wanted to know if any of the interns applied for and received science or science related scholarships.
The attitudinal surveys consisted of three parts. In the first part, the interns indicated an interest level for each of twenty-seven career choices, and ranked those for which the interest level was high. Careers or occupations rated highest at the start of the program were medical doctor and biologist, followed by science teacher, chemist, and architect. At the conclusion of the program the three-fiighest ranked career choices were biologist, science teacher, and medical doctor. In general, beyond those choices there was no clear distinction in preference of scientific or technical careers over the others, nor was there any significant change in the ranking of teaching careers. While the ranking of math teaching increased as a career choice increased, the rank of medical doctor decreased.
The second part of the survey called for a rating of the relative importance of different aspects of schooling. The most important aspects of their school experience were technology, science, communication skills, and socialization. On the post survey, science and comrnunication skills remained at the top of the ranking. Again, there were no significant trends reflecting a change in the data.
The final part of the survey examined attitudes toward science and science teaching. The data indicate that attitudes toward science were very positive among both groups of interns.
Attitudes toward science teaching, while positive, were not as strong when compared to science as a field of study. An examination of items indicated that the responses were consistent -throughout the survey. There were no significant changes in attitudes toward science or science teaching over the course of the project.
Interviews conducted at the end of each year of the project were perhaps more indicative of the success of the program. All of the interns from both groups applied and were accepted into university programs. All but three enrolled in science andor teacher education programs.
Two of the interns applied for and received North Carolina Teaching Fellow Scholarships. The interviews revealed that the interns could present and explain science material to children, and 
